PhoP/PhoQ: macrophage-specific modulators of Salmonella virulence?
The regulation of gene expression by the two-component regulatory system PhoP/PhoQ is necessary for Salmonella typhimurium survival within macrophages, defensin resistance, acid resistance, and murine typhoid fever pathogenesis. Salmonella experience multiple environments during mammalian infection and survival requires tightly regulated gene expression. After phagocytosis by macrophages, signal transduction by PhoQ results in the transcription of phoP-activated genes (pags) encoding proteins essential to bacterial survival and virulence. One such gene, pagC, encodes an envelope protein with amino acid similarity to an epithelial cell invasion protein of Yersina enterocolitica, Ail, and a bacteriophage lambda outer membrane protein, Lom. The PhoP and PhoQ proteins can also repress the synthesis of proteins, encoded by phoP repressed genes (prgs), when pags are maximally expressed. If prgs encode receptors for toxic compounds, prg repression may protect the cell within macrophages when pag expression is most necessary. At least one prg locus, prgH, is required for full S. typhimurium mouse virulence. Within the macrophage, different environments may stimulate a switch from pag to prg expression that is necessary to Salmonella survival. prg expression may also be necessary for surviving nonmacrophage environments. Study of the PhoP regulon should lead to the discovery of new virulence factors, increase knowledge of how gene regulation is essential to bacterial virulence, and perhaps lead to the development of better vaccines for typhoid fever.